A novel liquisolid compact technique was used for soulbility enahncement of poorly water soluble drug carvedilol (CAR). CAR was dissolved in water miscible non volatile solvent and then adsorbed on a solid carrier which was later compacted with other excipient into a tablet. The tablets were characterized with respect to hardness, friability, disintegration and in-vitro dissolution profile. Effect of storage conditions on dissolution profile was also studied. DSC and XRD studies were done to confirm the physical state of CAR in the formulation.
About 40% of the drugs discovered falls into pooly water soluble or water insoluble catagories [1] . For drugs belonging to biopharmaceutics classification system BCS class II (poor water solubility and high permeability) dissolution rate is rate determining step in drug absorption [2] . Therefore, the objective of the study was to enhance the aqueous solubility of CAR using liquisolid compaction approach. CAR ( fig. 1) is an arylethanolamine and has β adrenoceptor blocking activity and α1 blocking activity. It is indicated for hypertension. CAR being BCS class II (poor solubility, high permeability) has dissolution rate as a rate limiting factor. Solubility enhancement of CAR causes bioavailability improvement which has been reported in literature [3] .
For dissolution rate enhancement various techniques have been reported. Namely, particle size reduction [4] , surfactant incorporation [5] , inclusion complex [6] , microencapsulation [7] , solid solutions [8] and prodrug formulations [9] .
Fig. 1: Structure of Carvedilol
Liquisolid compact technique involves, a solid drug to be dissolved in water miscible non volatile liquid to prepare the 'liquid medication' which is then loaded onto a selected High solubility of CAR in PEG 400 and Tween 80 suggested their use in formulation of liquisolid compacts. Dissolution studies revealed strong dependence on Fm (fraction of drug dissolved completely in liquid), which could be attributed to the availability of drug in molecularly dispersed state. High viscosity of Tween 80 prolonged the disintegration time as it formed a hard mass. LS3 and LS4 were found to be suitable for carrying out their stability studies.
Fig. 2: Solubility of CAR in various liquid vehicles
No significant change was observed in dissolution profile of LS4 as it had less load factor (amount of liquid medication per unit weight of solid carrier) compared to that of LS3. (ISSN 19204159) ; ICDTDI, 34-115 V North Saskatoon SK Canada S7L3E4 Tel.: +13062619809, www.japharmacy.com In conclusion, this study showed that liquisolid compact technique could be a promising and cost effective strategy for improving dissolution of poorly water soluble drugs and formulating immediate release solid dosage forms.
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Fig.6: XRD of CAR and LS4
This technique enabled the drug CAR to be in a solution state (molecularly dispersed) thus improved the dissolution profile. Stability studies revealed that the dissolution was not significantly affected on storage.
Solubility of CAR (CTX Lifesciences, India) in various components was determined as follows: 500 mg of each of selected vehicle was added to each cap vial containing excess of drug (1 g). After sealing, mixture was heated at 40 0 C in water bath to facilitate solubilization. Mixing of system was done using a shaker, maintained at 25 0 C for 48 hours. After reaching equilibrium, each vial was centrifuged at 10000 rpm for 5 min and excess insoluble CAR was discarded by filtration using membrane filter (0.45 µm, 13 mm). The filtrate was then suitably diluted to quantify by UV-Spectrophotometric analysis.
CAR Liquisolid compacts denoted as LS1 to LS5 were prepared using Tween 80 and PEG 400. CAR (25 mg/tablet) was dissolved in liquid vehicle using a magnetic stirrer. All Liquisolid formulation contained Avicel PH 102 (FMC, USA) as a carrier and Aerosil P 200 (Degussa, Germany) as a coating material at a fixed ratio (R) of 30. The appropriate amount of carrier material Avicel PH102 was mixed with liquid medication. Aerosil P200 was then added to mixture under continuous mixing to make the powder admixture dry. Finally, 5% w/w sodium starch glycolate (SSG)(Roquette, France) was added as a distintegrant and mixed for 10 min. The final blend was compacted using 12 mm round standard concave punch and die set using a single punch tabletting machine (Cadmach, India). Crushing strength of tablets were maintained 2 to 3 kg/cm 2 .
Conventional tablet of CAR was also prepared in the same manner as of LS4 except addition of PEG400.
Each tablet contained 25 mg of CAR and 5% SSG of total tablet weight. Table 1 shows the composition of different liquisolid batches. In vitro dissolution test was carried out using USP type II dissolution test apparatus (with paddles); simulated gastric fluid without enzyme was used as dissolution media. The volume of dissolution medium was 900mL maintained at Journal of Applied Pharmacy (ISSN 19204159) ; ICDTDI, 34-115 V North Saskatoon SK Canada S7L3E4 Tel.: +13062619809, www.japharmacy.com 37±1 0 C and stirred at a paddle speed of 50 rpm. Ten mL samples were collected at the time intervals of 10, 20, 30 and 45 min. The withdrawn samples were replaced by equal amounts of dissolution medium to maintain a constant volume. The samples extracted at the time intervals were analyzed after suitable dilutions, spectrophotometrically at λ max of 241 nm.
The friability of prepared tablets was measured as per procedure of USP27 [11] .
Disintegration test was performed at 37±1 0 C in distilled water. The tablets were considered completely disintegrated when no residue remained on the screen or a residue consisting of a soft mass with no palpable firm or unmoistened core observed.
The tablets with significantly improved dissolution profiles were stored at 40 0 C/75%RH for 4 weeks. The stored tablets were evaluated for dissolution. The dissolution data of aged tablets were compared with freshly prepared tablets.
CAR and LS4 were also characterized by differential scanning calorimetry(DSC) and Xray Diffraction (XRD).
